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(54) Check valve for medical infusion lines and the like 

(57) A check valve (8) for medical infusion lines and 
the like, including a diaphragm (9) made of elastic ma- 
terial inserted between a first and a second tubular con- 
nector (2, 3) and acting on an annular valve seat (16) to 
keep the check valve (8) normally closed. The dia- 
phragm (9) includes an annular peripheral section (10) 
and a central disc (11), connected to the peripheral sec- 
tion (10) via a crown of spaced-out arms (12). The disc 
(11) is moulded with a thin, ax i ally projecting , circumfer- 
ential sealing lip (1 3a : 1 3b) on one face or, more oppor- 
tunely on both faces. 
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Description 

[0001] The present invention refers to check valves 
for medical infusion lines and the like. 
[0002] Such check (or non return) valves normally in- 
corporate a first and a second tubular element that re- 
spectively define an upstream and a downstream pas- 
sageway, mutually coaxial to each other and with an 
elastically deformable diaphragm placed transversally 
between them. This diaphragm cooperates with the an- 
nular seat of the said first tubular element to form a fluid 
seal that maintains the check valve in the normally 
closed position, and in which a predetermined fluid pres- 
sure in the said upstream passageway causes a deflec- 
tion of the diaphragm and consequent opening of the 
check valve. 

[0003] Such check valves must meet a series of crit- 
ical requirements: in the first place, they must normally 
be closed and must only open, continuously or intermit- 
tently, when the pressure in the upstream passageway 
is higher than a predetermined threshold, normally of 
small entity e.g. 0.01-0.02 bar. The check valve must 
also be capable of preventing any reflux from the down- 
stream passageway to the upstream passageway with 
utmost security, i.e. it must be capable of rapidly closing 
itself in cases where a minimal overpressure enters the 
downstream passageway. 

[0004] Another requirement of the check valves used 
in the medical applications in question consists in simple 
and low-cost realisation. 

[0005] As an example, a solution that partially re- 
sponds to these requirements is described and illustrat- 
ed in US-A-5,61 7,897. Here, the diaphragm has an an- 
nular peripheral section held axially between the first 
and second tubular elements, a central section acting 
like a valve obturator, and openings between the periph- 
eral section and the central section. In this solution, it 
can be noted that the valve's annular seat has an annu- 
lar projection with a tapered border against which the 
central section of the diaphragm rests when the check 
valve is the closed position. A predetermined overpres- 
sure in the upstream passageway causes the dia- 
phragm to flex due to its elastic stretching and the re- 
sulting passage of fluid from the upstream passageway 
to the downstream passageway via the diaphragm 
opening. 

[0006] This solution has various drawbacks. First of 
all, the realisation of the projection with a tapered border 
in the first tubular element, for supporting the central 
section of the diaphragm, entails certain constructional 
complications. In addition, the difference in elasticity be- 
tween the tapered border and the central section of the 
diaphragm can produce permanent local deformations 
on the diaphragm that reduce the reliability of check 
valve's hermetic closure, with the risk of undesired reflux 
of fluid from the downstream passageway to the up- 
stream passageway. Also, because the separation of 
the central section of the diaphragm from the valve seat 



of the first tubular element when the check valve is 
opened, is effected by elastically stretching the dia- 
phragm, the peripheral section of which is blocked be- 
tween the first and second tubular elements ; the calibra- 

5 tion of the check valve is dependent upon the elasticity 
characteristics of the diaphragm. As a consequence, 
should the elasticity of the diaphragm undergo varia- 
tions during manufacture (material characteristics, 
moulding parameters, etc.), calibration can be subject 

10 to significant and therefore critical variations. 

[0007] Other known solutions are described and illus- 
trated in European patent application EP-A-0247824, 
patent US-A-5.727.594 and European patent applica- 
tion EP-A-0934757. In all of these instances, the dia- 
phragm has an annular peripheral section placed axially 
between the first and second tubular elements, a disc- 
shaped central section acting like a valve obturator with 
the said valve seat, and openings between the periph- 
eral section and the central disc. 

20 [0008] These known solutions have a series of com- 
mon elements: first of all, the annular peripheral section 
of the diaphragm is thicker and seated in a complemen- 
tary annular seat formed between the first and second 
tubular elements. Moreover, this thicker annular periph- 

25 eral section is axially blocked within the seat, acting like 
a seal. 

[0009] In the second place, when the valve is in the 
closed position, the membrane exhibits a more or less 
deformed shape in the axial direction, in the sense that 
30 the central disc section and the peripheral section are 
not mutually coplanar. 

[001 0] In addition to a more or less significant amount 
of axial space occupied the valve, these realisations al- 
so have constructional problems deriving from difficul- 
35 ties in assembling the diaphragm between the first and 
second tubular elements. 

[0011] The object of the present invention is that of 
resolving these inconveniencies, this objective being 
principally achieved via the characteristics defined in 

40 Claim 1 , i.e. the fact that the said disc is moulded with 
a thin circumferential sealing lip, projecting axially from 
the side of the disc facing the said valve seat. 
[001 2] This solution allows the inconveniencies of the 
previous techniques to be eliminated and avoids the 

45 need to create an axial annular projection in the first tu- 
bular element to delineate the valve seat (as in the case 
of the already cited document US-A-5,61 7,897), which 
simplifies the overall construction of the check valve. 
[001 3] The disc is opportunely moulded with an iden- 

50 tical, axially projecting, circumferential sealing lip on the 
opposite face to render the diaphragm completely sym- 
metrical, which obviously simplifies assembly opera- 
tions for the check valve. 

[0014] According to another aspect of the invention, 
55 the disc is connected to the peripheral section via a 
crown with arched arms, the aforesaid openings being 
between the arched arms. In this way, movement of the 
central disc, which forms the valve obturator, between 
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the open and close positions relative to the valve seat 
is realised via the geometric lengthening of the said 
arched arms to a substantially straight condition and : re- 
spectively, by the said arms returning to the initial arched 
configuration. Due to their arched shape, the lengthen- 5 
ing of the arms does not cause any significant elastic 
deformation to the diaphragm, and so the movement of 
the diaphragm's centra! disc away from the valve seat, 
that is the opening of the check valve, has a substantially 
linearcharacteristic.This linearity, repeatable overtime, 
renders calibration of the check valve in conformity with 
the invention extremely straightforward by simply regu- 
lating the assembly preload on the diaphragm between 
the first and second tubular elements. 
[0015] In addition, the fact that motion of the dia- 
phragm's central disc when opening occurs due to the 
straightening of the said arched arms, or rather following 
their geometrical lengthening without substantial elastic 
stretching, renders the opening of the check valve in 
conformity with the invention softer and more gradual 
with respect to conventional check valves for a given 
preload. 

[001 6] According to a further characteristic of the in- 
vention, the said arched arms opportunely have a con- 
cave longitudinal edge and convex longitudinal edge 
with different curvature radii, with the former larger than 
the second. This characteristic allows each arm to be 
endowed with rapid return characteristics in the starting 
curve condition, and hence rapid return of the dia- 
phragm's central disc to the closed valve position. It is 
possible to change the valve's calibration by opportune- 
ly adjusting the radius values for the concave and con- 
vex edges at the time of manufacture: reducing the dif- 
ference between these radii results in softer valve clos- 
ing characteristics. 

[001 7] The diaphragm is normally produced via liquid 
silicone injection moulding: in such cases, moulding can 
be profitably realised with a central injection point (i.e. 
in correspondence with the centre of the diaphragm 
disc), which avoids any kind of interruption or disconti- 
nuity on either of the disc's sealing lips. This ensures 
perfect hermetic sealing during operation when the 
valve is in the closed position. 
[0018] According to another aspect of the invention, 
the said annular peripheral section can have a thickness 
equal to that of the said central disc. The said annular 
peripheral section can be inserted between the said first 
and second tubular elements without axial blocking and, 
in the valve closed position, the said diaphragm can 
have a planar shape. 

[0019] This characteristic simplifies manufacture of 
the check valve, above all in relation to the production 
of the diaphragm and its assembly with the tubular ele- 
ments, as well as improving operating reliability. 
[0020] Further characteristics and advantages will be 
revealed during the detailed description that follows and 
makes reference to the enclosed drawings, which are 
supplied purely as a non-limitative example, wherein: 



Figure 1 is a schematic, axial section view that 
shows a Luer-type axial fitting for medical infusion 
lines, incorporating a check valve in conformity with 
the first form of implementation preferred by the in- 
vention, corresponding to that defined in Claims 
1-11. 

Figure 2 is a larger scale perspective that shows the 
diaphragm of the check valve represented in Figure 
1. 

Figure 3 is a larger scale plan view of Figure 2. 
Figure 4 is a diametrical section view along the IV- 
IV line of Figure 3. 

Figure 5 is a similar view to that of Figure 1 , showing 
the application of a check valve in conformity with 
the invention to a Y connector for medical infusion 
lines and the like. 

Figure 1A is a schematic, axial section view that 
shows a tube-to-tube axial fitting for medical infu- 
sion lines, incorporating a check valve in conformity 
with a second embodiment of the invention, corre- 
sponding to that defined in Claims 12-22. 
Figure 2A is a larger scale plan view in relation to 
arrow II in Figure 1A. 

Figure 3A is an axial section view along the Ill-Ill 
line of Figure 2A. 

Figure 4A is a perspective of the valve diaphragm 
in Figures 1A-3A. 

Figure 5A is a plan view of Figure 4A. 

Figure 6A is a cross-section view along the VI-VI 

line of Figure 5A. 

Figure 7 illustrates a first variant of Figure 4A. 
Figure 8 is a plan view of Figure 7. 
Figure 9 is a cross-section view along the IX-IX line 
of Figure 8. 

Figure 1 0 illustrates a second variant of Figure 4A. 
Figure 11 is a plan view of Figure 10. 
Figure 12 is a cross-section view along the XII-XII 
line of Figure 11 . 

Figure 1 3 illustrates a third variant of Figure 4A. 
Figure 14 is a plan view of Figure 13. 
Figure 15 is a cross-section view along the XV-XV 
line of Figure 14. 

[0021] With initial reference to Figures 1 and 4, item 
(V) indicates the Luer-type axial fitting for medical infu- 
sion and transfusion lines and the like, as a whole. The 
fitting (V) includes, in the generally known manner, a 
first tubular connector (2') and a second tubular connec- 
tor (3'), both normally made of a suitable moulded ther- 
moplastic material, such as polycarbonate, and coaxi- 
ally joined together in a permanent manner, via ultra- 
sonic bonding or gluing for example. 
[0022] The first and second tubular connectors (2', 3') 
respectively define an upstream passageway or inlet 
passageway (4') and a downstream passageway or out- 
let passageway (5'), which can be connected to the re- 
spective tubing sections of a medical infusion line. 
[0023] A check valve, which constitutes the specific 
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subject of the present invention and is genetically indi- 
cated as item (8'), is mounted between the upstream 
passageway (4') and the downstream passageway (5 1 ). 
[0024] The check valve (8') basically consists of a 
transversal diaphragm (9') realised via liquid silicone in- 5 
jection moulding. 

[0025] The diaphragm (9') : shown in greater detail in 
Figures 2 and 4, has a circular shape on the whole and 
incorporates an annular peripheral section (10'), a cir- 
cular disc-shaped central section (1V) and an interme- 
diate crown of arms (12') that integrally connect the cen- 
tral disc (1V) with the peripheral ring (10 1 ). 
[0026] The peripheral ring (1 0') has an axial thickness 
greater than that of the central disc (1V), as shown in 
Figure 4, thus defining a thickened ring with an oppor- 
tune, but not obligatory, rectangular cross-section with 
bevelled edges. 

[0027] The central disc(1V) has a thin, axially project- 
ing, circumferential sealing lip (13a', 13b') on the edge 
of each of it faces. 

[0028] The arms (12') are arranged radially and 
spaced out between each other to form a crown of open- 
ings (14'). According to a specific characteristic of the 
invention, each arm (1 2') has an arched shape with one 
concave longitudinal edge (12a') and one convex longi- 
tudinal edge (1 2b'). The curvature radii of the longitudi- 
nal edges (1 2a\ 1 2b') of each arm (1 2') can be substan- 
tially the same, or opportunely diverse: in particular, the 
curvature radius of the convex edge (12b') should pref- 
erably be smaller than the curvature radius of the con- 
cave edge (12a 1 ). 

[0029] Returning to Figure 1 , the thickened peripheral 
ring (10') of the diaphragm (9') is located in an internal 
seat (15') defined by the tubular connectors (2', 3') and 
the central disc (1 V) is arranged in correspondence with 
the internal extremity of the upstream passageway (4'). 
This central disc (IV) with the relative sealing ring (13a' 
or 13b\ indifferently) acts as a valve obturator with an 
annular valve seat (1 6') encircling the internal extremity 
of the upstream passageway (4'). The annular valve 
seat (16) is simply defined by a flat axial step on the 
tubular connector 2', without any annular protrusions or 
projections. 

[0030] Operation of the check valve (8') is as follows. 
[0031 ] As has already been clarified, the check valve 
(8') is normally closed: in this condition, shown in Figure 
1, the diaphragm (9") assumes a substantially planar 
configuration with respect to the central disc (1V), rest- 
ing against the annular valve seat (16') via the relative 
sealing lip (13a 1 or 13b'). The hermetic sealing of the 
internal extremity of the upstream passageway (4') is 
guaranteed by the frontal contact between the lip (13a' 
or 13b') and the valve seat (16') under pressure due to 
the elastic preloading of the diaphragm (9') during as- 
sembly between the connectors (2', 3') of the fitting (V). 
This preload can be calibrated, at the time of manufac- 
ture, by opportunely varying the axial distance of the 
valve seat (16') with respect to the internal extremity of 



the upstream passageway (4'). 
[0032] In this closed state, the check valve (8') effec- 
tively prevents any reflux from the downstream pas- 
sageway (5') to the upstream passageway (4'), since 
any increase in pressure inside the downstream pas- 
sageway (5') produces an additional axial force on the 
sealing lip (1 3a' or 1 3b') against the annular valve seat 
(16'). When an overpressure exceeding a predeter- 
mined threshold, evidently correlated with the assembly 
preloading of the diaphragm (9'), develops inside the up- 
stream passageway (4'), the check valve (8') passes im- 
mediately from the closed position to the open position 
as a result of the disc (1 V) and relative lip (1 3a' or 1 3b') 
moving axially away from the valve seat (16'). This 
movement is rendered possible via the straightening ef- 
fect of the arms (12'), from the initial arched state of Fig- 
ures 2-4 to a more or less elongated position. In all cas- 
es, this lengthening is almost exclusively geometric, 
with very limited elastic stretching of the arms (12') tak- 
ing place. 

[0033] The shape of the thin lip (1 3a' or 1 3b') permits 
immediate separation of the disc (1V) from the valve 
seat (1 6'), without the risk of unwanted adherence. This 
effect is further emphasised due to the fact that the 
lengthening of the arched arms (12') gives rise to twist- 
ing moment that, although slight, imparts a small rota- 
tion to the disc (1 V) when it moves axially away from the 
valve seat (16'). In practice therefore, the opening mo- 
tion of the disc (1V) is slightly helical. 
[0034] The upstream passageway (4') thus communi- 
cates with the downstream passageway (5') via the 
openings (14') between the arms (12') of the diaphragm 
(9'). 

[0035] The check valve (8') immediately returns to the 
closed position when the pressure balance between the 
upstream passageway (4') and downstream passage- 
way (5') is re-established, or in the case of overpressure 
in the downstream passageway (5'), by to the disc (1V) 
returning to the rest state with the relative lip (13a' or 
1 3b') against the valve seat (16'). In this phase, the arms 
(12') return to their initial arched configuration, contrib- 
uting to the rapid and prompt return of the disc (1 V) to 
the closed position. The greater the curvature radius of 
the convex edges (12b') with respect to the concave 
edges (12a'), the greater this effect will be. 
[0036] It should be noted that in the above-described 
arrangement, the thickened ring (10') of the diaphragm 
(9') does not require tight axial blockage in the seat ( 1 5'). 
In fact, a certain amount of axial clearance can exist be- 
tween the faces of the ring (1 0') and one and/or the other 
axial surfaces of the connectors (2*, 3') that delimit the 
seat (15'). This, together with the substantial absence 
of elastic stretching on the arms (12') : permits particu- 
larly smooth opening of the obturator (11), but without 
influencing immediacy or promptness. 
[0037] The check varve in conformity with the inven- 
tion is opportunely calibrated for opening at pressure 
levels ranging from 0.005 up to 0.2 bar. It can also be 
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used to advantage for applications such as anti-syphon 
valves, where it can be calibrated for pressures of 
around 1-2 psi. 

[0038] Figure 5 illustrates the application of the check 
valve (8") in conformity with the invention to a Y piece 5 
(17') for medical infusion lines and the like, basically 
consisting of, in the generally known manner, a main tu- 
bular connector (18') and a side connector (19') that 
forms an acute angle with the main connector (18'). This 
side connector (1 9') is formed by a first tubular element 
(20') coaxially joined in a permanent manner inside a 
second tubular element (21 '), which in turn forms an in- 
tegral part of the main connector (18'). The first and sec- 
ond tubular connectors (20', 21 ') respectively define an 
upstream passageway or inlet passageway (4') and a 
downstream passageway or outlet passageway (5') for 
the immission of a fluid from the side connector (1 9') into 
the main connector (18'), e.g. via the insertion of a nee- 
dle-less injection device in the tubular element (20 1 ). The 
check valve (8'), the structure of which is completely 
identical to that previously described with reference to 
Figures 1 to 4, is inserted between the tubular elements 
20' and 21 ', and its relative operation is completely iden- 
tical to that already described. 
[0039] A second embodiment of the invention will now 
be disclosed with reference to Figures 1A-5A and 6-15. 
[0040] Referring initially to Figures 1A-3A, item 1 in- 
dicates a tube-to-tube axial fitting for medical infusion 
and transfusion lines and the like, as a whole. It should 
be immediately noted that the fitting could be set up : in 
the conventional manner, for Luer-tube, tube-Luer and 
Luer-Luer type connections. 

[0041] The fitting (1) includes, in the generally known 
manner, a first tubular connector (2) and a second tubu- 
lar connector (3), both normally made of a suitable 
moulded thermoplastic material such as polycarbonate 
or the like, and coaxially joined together in a permanent 
manner, via ultrasonic bonding or gluing for example. 
[0042] The first and second tubular connectors (2 : 3) 
respectively define an upstream passageway or inlet 
passageway (4) and a downstream passageway or out- 
let passageway (5), which can be connected to the re- 
spective tubing sections of a medical infusion tine. 
[0043] A check valve, which constitutes the specific 
subject of the present invention and is generically indi- 
cated as item 6, is mounted between the upstream pas- 
sageway (4) and the downstream passageway (5). 
[0044] The check valve (6) basically consists of a 
transversal diaphragm (7), opportunely realised via liq- 
uid silicone injection moulding and illustrated in greater 
detail in the first form of implementation shown in Fig- 
ures 4A-6. 

[0045] The diaphragm (7) has a circular shape on the 
whole and incorporates an annular peripheral section 
(8), a circular disc-shaped central section (9) and an in- 
termediate crown of evenly spaced arms (10) that inte- 
grally connect the central disc (9) with the peripheral ring 
(8). 



[0046] According to an initial characteristic of the in- 
vention, the thickness of the peripheral ring (8) is iden- 
tical to that of the arms (10), which in turn is the same 
as that of the central disc (9), except for the fact that the 
latter is moulded with a thin, axially projecting, circum- 
ferential sealing lip (11a, 11b) on the edge of each of it 
faces. 

[0047] In the forms of implementation shown if Fig- 
ures 4A-6, the arms (10) are not radially oriented, but 
arranged obliquely and asymmetrically with respect to 
the diametrical planes of the diaphragm (7). As a result, 
the spaces between the oblique arms (10) define a 
crown of openings (12) that have a quadrangular shape 
in plan, trapezoidal in this case, with rounded vertices. 
[0048] Returning now to Figure 3A, the peripheral ring 
(8) is located in an annular radial seat (1 3) on the second 
tubular connector (3) and facing the front wall (14) of the 
first tubular connector (2). The seat (13) is axially 
spaced away from the wall (14) by a distance greater 
than the thickness of the peripheral ring (8). 
[0049] The central disc (9) of the diaphragm (7) faces 
the internal extremity of the upstream passageway (4), 
with the relative sealing lip (11a or 11b, indifferently) 
resting against the zone of the front wall (14) that encir- 
cles the internal extremity of the upstream passageway 
(4) and defines the annular valve seat (15), and acts as 
a valve obturator. 

[0050] With this arrangement, the peripheral ring sec- 
tion (8) of the diaphragm (7) can be freely inserted be- 
tween the first and second tubular elements (2, 3) with- 
out axial blocking. In the normally closed position of the 
valve (6), in which the said sealing lip (11a or 11b) is 
held against the annular valve seat (15), the arms (10) 
are not deformed to any significant extent (except for 
very small elastic preloads during assembly of the ob- 
turator (7)). In consequence, in the normally closed po- 
sition of the valve (6), the diaphragm (7) exhibits a planar 
configuration as shown in Figure 3A. 
[0051] Operation of the check valve (6) is as follows. 
[0052] As has already been clarified, the check valve 
(6) is normally closed: the pressure with which the rela- 
tive sealing lip (11a or 11b, indifferently) of the dia- 
phragm (7) is held against the annular seat (15) to seal 
the valve can be calibrated, at the time of manufacture, 
by opportunely varying the axial distance between the 
annular valve seat (1 5) on the front wall (1 4) of connec- 
tor 2 and the annular seat (13) on connector 3. 
[0053] In this closed state, the check valve (7) effec- 
tively prevents any reflux from the downstream pas- 
sageway (5) to the upstream passageway (4), since any 
increase in pressure inside the downstream passage- 
way (5) produces an additional axial force on the sealing 
lip (11a or 11b) against the annular valve seat (15). 
When an overpressure exceeding a predetermined 
threshold, evidently correlated with the assembly 
preloading of the diaphragm (7), develops inside the up- 
stream passageway (4), the check valve (6) passes im- 
mediately from the closed position to the open position 
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as a result of the disc (9) and relative lip (11a or 11b) 
moving axially away from the valve seat (15). This 
movement is rendered possible via the flexion or elastic 
stretching of the arms (10) and permits immediate sep- 
aration of the sealing lip (1 1 a or 1 1 b) of the disc (9) from 
the valve seat (15), without the risk of unwanted adher- 
ence. This effect is further emphasised due to the pre- 
viously described oblique arrangement of the arms (10), 
which to gives rise to twisting moment that, although 
slight, imparts a small rotation to the disc (9) when it 
moves axially away from the valve seat (15). In practice 
therefore, the opening motion of the disc (9) can be con- 
sidered slightly helical. 

[0054] The upstream passageway (4) thus communi- 
cates with the downstream passageway (5) via the 
openings (12) between the arms (10) 
[0055] The check valve (6) immediately returns to the 
closed position when the pressure balance between the 
upstream passageway (4) and downstream passage- 
way (5) is re-established, or in the case of overpressure 
in the downstream passageway (5), by the disc (9) re- 
turning to the rest state with the relative lip (1 1 a or 1 1 b) 
against the valve seat (1 5). In this phase, the arms (10) 
return to their initial non-deformed configuration, con- 
tributing to the rapid and prompt return of the disc (9) to 
the closed position. 

[0056] The homogenous thickness of the diaphragm 
(7), together with the characteristic whereby its periph- 
eral section (8) is not axially blocked, contributes to 
render the opening and closing motion of the disc (9) 
particularly smooth, but without influencing immediacy 
or promptness. 

[0057] In addition, the diaphragm (7) exhibits a com- 
pletely symmetrical configuration and is therefore re- 
versible, in the sense that during assembly of the valve 
(6) it can be positioned with either lip 11 a or lip 1 1 b facing 
the valve seat (15). 

[0058] The check valve in conformity with the inven- 
tion is opportunely calibrated for opening at pressure 
levels ranging from 0.005 up to 0.2 bar and above. It can 
also be used to advantage for applications such as anti- 
syphon valves, in which case it can be calibrated for 
pressures of around 1 -5 psi. In addition to axial fittings, 
the check valve (6) in conformity with the invention can 
also be applied with advantage in the case of Y pieces. 
[0059] Figures 7-9,10-12 and 13-15, in which identi- 
cal or similar parts to those previously described in ref- 
erence to Figures 1A-5A and 6 are indicated using the 
same numeric references, illustrate three variants of the 
diaphragm (7) and check valve (6) in conformity with the 
invention. 

[0060] In the case of Figures 7-9, the diaphragm, in- 
dicated in its entirety as item 17, has radially oriented 
arms (10) resulting in openings (12) that, in plan view, 
have an isosceles trapezium form with, in this case as 
well, rounded vertices. In this case, the arms (10) are 
also arranged in an asymmetric manner. 
[0061] In the case of Figures 10 and 12, the dia- 



phragm, indicated as item 27, only differs from the that 
in Figures 4A-6 in that its annular peripheral section (8) 
is moulded on one face, or more opportunely on the oth- 
er face as well, with a crown of cylindrical axial projec- 
5 tions (16), substantially cylindrical in shape, positioned 
in correspondence to the external radial extremity of the 
oblique arms (10). 

[0062] Finally, in the case Figures 13 to 15, the dia- 
phragm, indicated as item 37, is identical to that illus- 

10 trated in Figures 7 to 9 except for the fact that, as in the 
case of diaphragm 27 in Figures 1 0 to 12, the peripheral 
section (8) is moulded on both faces with axial projec- 
tions (16) positioned in correspondence to the external 
radial extremity of the radial arms (10). 

15 [0063] Naturally, it being understood that the principle 
of the invention, the constructional details and the forms 
of realization could be extensively changed with respect 
to that described and illustrated without leaving the 
scope of this invention, as defined in the following 

20 claims. 



Claims 

25 1 . A check valve (8'; 6) for medical infusion lines and 
the like, including a first and a second tubular ele- 
ment (2', 3'; 20', 2V; 2, 3), that respectively define 
an upstream passageway (4'; 4) and a downstream 
passageway (5'; 5), mutually coaxial to each other 

30 and between which a diaphragm (9'; 7) of elastically 
deformable material is transversely positioned, act- 
ing as a fluid seal in combination with an annular 
valve seat (1 6'; 1 5) of the said first tubular element 
(2', 20; 2) to keep the said check valve (8'; 6) nor- 

35 mally closed, and in which a predetermined fluid 
pressure in the said upstream passageway (4'; 4) 
causes flexion of the said diaphragm (9'; 7) and the 
resulting opening of the said check valve (8'; 6), and 
in which the said diaphragm (9'; 7) has an annular 
peripheral section (10'; 8), a disc-shaped central 
section (1 1 '; 9) acting as a valve obturator and open- 
ings (14*; 12) between the said peripheral section 
(10 1 ; 8) and the said disc central section (1V; 9), 
characterised by the fact that the said disc (1V; 9) 

45 has a thin circumferential sealing lip (1 3a'; 1 1 a), pro- 
jecting axially from the side of said disc (11'; 9) fac- 
ing the said valve seat (1 6'; 1 5). 

2. A valve according to Claim 1 , characterized in that 
50 the said disc (1V; 9) has a thin, axially projecting, 

circumferential sealing lip (13b) also on its opposite 
face. 

3. A valve according to Claim 1 , characterized in that 
55 the said disc (1 1 ) is connected to the said peripheral 

section (10) via a crown of arched arms (12). 

4. A valve according to Claim 3, characterized in that 



6 



11 



EP 1 099 455 A2 



12 



the said apertures (14) are delimited by the said 
arched arms (12). 

5. A valve according to Claim 4, characterized in that 
the said arched arms (12) have a concave longitu- 
dinal edge (12a) and convex longitudinal edge 
(12b) with different curvature radii. 

6. A valve according to Claim 5, characterized in that 
the said convex edge (12b) has a radius of curva- 
ture greater than that of the said concave edge 
(12a). 

7. A valve according to Claim 1 , characterized in that 
the said annular peripheral section (1 0) is axially re- 
tained between the said first and second tubular el- 
ements (2, 3; 20, 21). 

8. A valve according to Claim 7, characterized in that 
the said annular peripheral section is composed of 
a ring (10) of a greater thickness than that of the 
said central disc (11). 

9. A valve according to Claim 8, characterized in that 
the said ring (10) is inserted between the said first 
and second tubular elements (2, 3; 20, 21) without 
axial blocking. 

10. A valve according to Claim 9 : characterized in that 
the said ring (10) has a quadrangular cross-section 
with rounded corners. 



16. A valve according to Claim 14 ; characterized in that 
the said arms (10) are obliquely oriented. 

17. A valve according to Claim 13.. characterized in that 
5 the said openings (12) are delimited by the said 

arms (10). 

1 8. A valve according to Claim 1 7. characterized in that 
the said openings (12) have a trapezoidal form in 

10 plan. 

19. A valve according to Claim 13 : characterized in that 
the said arms (10) have the same thickness as that 
of the said annular peripheral section (8) of the di- 

15 aphragm (7). 

20. A valve according to Claim 1 3 : characterized in that 
the said annular peripheral section (8) has a crown 
of axial projections (1 6) on at least one of its faces. 

20 

21 . A valve according to Claim 20 : characterized in that 
the said axial projections (16) are present on both 
faces of the said annular peripheral section (8). 

25 22. A valve according to Claim 21 . characterized in that 
the said projections (16) are arranged in angular 
correspondence with the external radial extremities 
of the said arms (10). 

30 



11. A valve according to Claim 1 , characterized in that 
the said diaphragm (9) is formed by a body of injec- 
tion moulded liquid silicone with a central injection 35 
point. 

12. A valve according to Claim 1 . characterized in that 
the said annular peripheral section (8) has the same 
thickness as the said central disc (9), that the said 40 
annular peripheral section (8) is inserted between 

the said first and second tubular elements (2. 3) 
without axial blocking, and that the said diaphragm 
(7) has a planar configuration when the valve (6) is 
in the closed position. 

13. A valve according to Claim 12, characterized in that 
the said central disc (9) is connected to the said pe- 
ripheral section (8) via a crown of arms (10). 

50 

14. A valve according to Claim 13, characterized in that 
the said arms (10) are arranged in an asymmetric 
manner with respect to the diametric planes of the 
diaphragm (7). 

55 

15. A valve according to Claim 14, characterized in that 
the said arms (10) are radially oriented. 
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